ABSTRACT Background: Eating behavior affects weight and thus the development of obesity. Studies on the effect of occupational burnout (exhaustive fatigue, cynicism, and lost occupational self-respect caused by chronic work stress) on eating behavior are lacking. Objective: The objective was to investigate associations between occupational burnout, eating behavior, and weight among working women. Design: A total of 230 working women participated in a randomized controlled intervention trial (Nuadu) that aimed at changing the health behaviors of those with health risks. We assessed eating behavior using the Three-Factor Eating Behavior Questionnaire 18 and burnout using the Bergen Burnout Indicator 15 at both baseline and 12 mo. Body weight and percentage body fat were also measured at baseline and at 12 mo. The intervention and control groups were combined and divided by burnout and weightchange variables. Results: Women experiencing burnout at baseline had significantly higher scores in emotional eating (EE; P = 0.002) and uncontrolled eating (UE; P = 0.001) than did those without burnout. A significant difference was found between the change in UE from baseline to 12 mo in those with and without burnout (P = 0.05). UE decreased significantly among those without burnout at baseline (P , 0.001).
INTRODUCTION
The prevalence of obesity is rising worldwide. This means that the prevalence of obesity-related diseases causing work disability is also rising (1) (2) (3) (4) . The development of obesity and abnormal eating behavior may be associated with recent changes in work life. Occupational burnout may affect the eating behavior related to weight, although no studies on the associations exist.
Occupational burnout results from chronic stress caused by job demands exceeding employees' resources for managing their tasks. It includes overwhelming exhaustion, cynicism toward work and people related to it, and feelings that one's work has no value (5, 6) . Burnout has previously been associated with weight and the development of type 2 diabetes and cardiovascular diseases (7) (8) (9) (10) . Many studies exist on the associations between weight and stress, but there is no consistent evidence that work stress induces obesity (11) (12) (13) (14) (15) (16) (17) . By affecting the levels of stress hormones (eg, high cortisol), prolonged stress may cause abdominal obesity in particular and is associated with metabolic syndrome (13, (17) (18) (19) (20) (21) .
Eating behavior may change during stressful periods. Some people may cope with stress by eating and indulging in EE 5 (ie, eating as a result of negative mood states, such as sadness, loneliness, and concern) as a result of stress (22, 23) . Stress can also change preferences for foods, and stressed people prefer sweet and fatty foods, sugary drinks, and alcoholic beverages (18, (24) (25) (26) (27) (28) . Abnormal eating behavior, including high levels of EE and UE (ie, not being able to control the amount of food eaten, and eating due to external triggers) and low levels of CR eating (ie, restricting eating to control body weight), have been associated with obesity (29) (30) (31) (32) . People who have increased CR and decreased EE and UE have achieved better results in weight-loss programs (33, 34) . Stress has often been associated with overeating among emotional eaters and with undereating among nonemotional eaters (35) . Those with high disinhibition (contains EE and UE) scores also have a higher energy intake and consume sweet food under stress (25) . Under cognitive stress, disinhibited eating may also occur among those who restrict eating (36, 26) . Thus, it seems that burnout may increase abnormal eating behavior and become an obstacle to making changes to normalize eating and thus lose or maintain weight.
The aim of this study was to examine whether eating behavior (EE, UE, and CR) and body weight differ between those with and without occupational burnout at baseline ( Figure 1A ) and whether or not burnout at baseline affects changes in eating behavior and body weight during a 12-mo period ( Figure 1B ) among working women. Other aims were to study whether a change in burnout scores might affect changes in eating behavior and weight ( Figure 1B ) and how eating behavior correlates with weight and weight change ( Figure 1C ).
SUBJECTS AND METHODS

Subjects
The study subjects were municipal workers of the City of Espoo who had participated in the Nuadu intervention trial, the aim of which was to change the health behaviors of study subjects with health risks (Figure 2) .
The study subjects were recruited through an Internet-based health questionnaire, which was given to all municipal workers of the City of Espoo (n = ;10,900) in the fall of 2007. Subjects had to be aged 30-55 y, willing to take part in the intervention, and willing to make a change within the next 6 mo in 1 of 6 health behaviors: losing weight, increasing exercise, reducing alcohol consumption, improving eating habits, quitting smoking, or improving sleeping habits. Subjects had to rate their work ability as 7-9 on a scale of 0 to 10-10 being their lifetime best work ability (38) . They also had to have either an increased risk of diabetes (12) (13) (14) (15) (16) (17) (18) (19) (20) (2 h sleep deprivation of the evaluated need for sleep), 4) risky drinking (Alcohol Use Disorders Identification Test score of 5 points in men and 4 points in women; 41), 5) smoking daily or irregularly, or 6) unhealthy eating habits: not eating vegetables every day and/or not eating during the working day. Pregnant women were excluded from the study. The study was approved by the Ethics Committee of the Helsinki University Hospital, and each subject gave written informed consent.
A total of 783 subjects fulfilled the inclusion criteria. Of these, 352 were randomly recruited for the study and randomly assigned into 3 groups: 1) observation, 2) technology, and 3) control groups. Of these 352 subjects, 287 were women and 65 men. Because there were no differences in eating behavior, burnout scores, and weight between these groups at either baseline or at 12 mo, the groups were pooled and new groups were formed on the basis of burnout status and weight change. Men were excluded from the study because of their small number and because eating behavior between men and women differed significantly. Mean EE scores were higher (P 0.001) in women (45.9; 95% CI: 42.0, 49.7) than in men (25.9; 95% CI: 19.4, 32.4), and mean CR scores were higher (P = 0.014) in women (49.6; 95% CI: 47.3, 51.6) than in men (42.7; 95% CI: 37.6, 47.9) at baseline. Thus, it was not appropriate to study men and women together.
Questionnaires and measurements
Study subjects filled in questionnaires about their health and health behavior at both baseline and 12 mo. Anthropometric measurements [weight (kg), BMI (kg/m 2 ), waist circumference (cm), and percentage body fat (%)] were made at both baseline and after 12 mo. The baseline data were collected between February and May 2008. Only those who answered the questionnaires and participated in measurements at both baseline and 12 mo were included in the analysis (n = 230).
Occupational burnout
The BBI-15 (6) was used to evaluate occupational burnout. BBI-15 measures occupational burnout using 15 questions concerning 3 subcategories of burnout: 1) exhaustive fatigue, 2) cynicism, and 3) impaired occupational self-respect. Occupational burnout is the sum of these 3 subcategories. Exhaustive fatigue means that a person does not have the resources to meet his or her job demands (eg, "I often sleep poorly because of work"). Cynicism means a lack of interest in work and the feeling that one's work has no meaning (eg, "I often feel unwilling to do my job and often think of quitting"). Impaired occupational self-respect is the last phase of burnout, when fatigue and cynicism extend to structures of ego and when a person with deep burnout loses his or her self-esteem (eg, "I often feel inadequate"). Answers were given by using a Likert-type response scale and were scored from 1 (totally disagree) to 6 (totally agree). Total scores were thus between 15 and 90.
Adjustments were made for age and sex (6) by comparing the BBI-15 score with norms based on age and sex groups. This procedure resulted in 4 occupational burnout classes according to the percentile of the score: no burnout, 0-70%; mild burnout, 75-80%; moderate burnout, 85-90%; and serious burnout, 95-97.5%.
A total of 179 (77.8%) women did not have burnout, 18 (7.8%) had mild burnout, 26 (11.3%) had moderate burnout, and 7 (3%) FIGURE 1. Summary of the associations studied. The arrows indicate that the effect of occupational burnout on eating behavior and anthropometric characteristics were studied. The lines show that we studied associations between eating behavior and weight. CR, cognitive restraint; EE, emotional eating; F%, percentage body fat; UE, uncontrolled eating; WC, waist circumference.
had serious burnout. Furthermore, subjects were divided into 2 groups, in which they were then studied: 1) those without and 2) those with burnout. The second group included those with mild to serious burnout. Subjects were also divided into 2 groups by changes in burnout scores: 1) those whose scores decreased and 2) those whose burnout scores remained the same or increased.
Eating behavior
Eating behavior was evaluated by using the TFEQ-18, which is a new version of the original 51-item TFEQ (42) . TFEQ-18 contains 18 statements that are divided into 3 eating behavior traits: EE (3 statements about eating in negative mood states), UE (9 statements about eating because of external triggers, such as the smell of food or seeing good food, and about losing control while eating), and CR (6 statements about restricting eating as an intention to lose or control weight). Study subjects had to respond about whether these statements held true in their case. Examples of the statement are as follows: "When I feel down, I often overeat" (EE); "Sometimes when I start eating, I just can't seem to stop" (UE); and "I deliberately take small helpings as a means of controlling weight" (CR). One statement about UE ("I am always hungry, so it is hard for me to stop eating before I finish the food on my plate") was divided into 2 ("I am always hungry" and "It is hard for me to stop eating before I finish the food on my plate"), so the questionnaire actually consisted of 19 statements. Answers were given according to a Likert-type response scale (scores of 1 to 4). The study subjects answered if the statement held true in their case: not at all (score = 1), not very well (score = 2), quite well (score = 3), or totally (score = 4). There was an exception in question 19: "On a scale of 1 to 8, where 1 means no restraint in eating (eating whatever you want whenever you want it) and 8 means total restraint (constantly limiting food intake and never 'giving in'), what number would you give yourself?". The scores of 1 to 8 were recoded as 1 to 4 in the analysis (scores of 1 and 2 were recoded as 1, scores of 3 and 4 as 2, scores of 5 and 6 as 3, and scores of 7 and 8 as 4). Scores in each eating behavior trait (EE, UE, and CR) were summed and altered to percentages of the highest possible sum.
Intervention
All included study subjects (n = 352) were randomly assigned into 3 groups: 1) observation, 2) technology, and 3) control group. Before randomization they received feedback on their health status based on their answers in the Internet-based health BURNOUT, EATING BEHAVIOR, AND WEIGHT questionnaire. They also received information about the aims of the study and about the principles of health promotion intervention. At both baseline and 12 mo, subjects had their measurements taken, received feedback on their measurements, and answered the questionnaires about their health and lifestyles. Those in the observation and technology groups took part in group meetings every other week for 10 wk. The contents of the group sessions were as follows: 1) value analysis, in which the individual determined what constitutes a good life for him or her and what actions promote it; 2) personalized goal-setting for behavior change; 3) knowledge on healthy behavior and consciousness of own behavior; 4) problem-solving skills; and 5) evaluation of behavioral change and future plans. These 2 groups also made self-observations for 10 wk.
With manual or technology-based self-observation, the study subjects could record and follow up their exercising, stress, weight, eating and sleeping patterns, steps per day, smoking, alcohol consumption, or other freely determined factors. The purpose of self-observations was to help the study subjects proceed in their process of change. With self-observation, they could obtain information about their behavior, make plans to change their behavior, and observe how they have progressed. The technology group used technologic equipment for self-observation while the observation group carried out the task by completing self-observation sheets using pencil and paper. Both groups also received a pedometer and a scale for self-observation. The technology group performed their self-observation using The Web-based Nuadu Portal and/or a mobile phone. Detailed descriptions of the provided technology are given elsewhere (43, 44) .
Self-observation was only for personal use to observe one's own health behavior. It was not used for collecting research data. Otherwise, the group meetings and counseling methods were the same in both intervention groups. The intervention was aimed at improving multiple health-and workability-related factors such as weight control, eating habits, exercising, smoking, alcohol consumption, stress control, and sleep. Group counseling used cognitive psychotherapy and solution-based methods.
Statistical analyses
We performed the statistical analyses using PASW Statistics 18. Spearman's correlations were calculated between percentiles of burnout scores, eating behavior, BMI, and education at baseline. We tested statistical differences in eating behavior (EE, UE, and CR), weight, BMI, waist circumference, and percentage body fat between groups using either the independent-samples t test (2 groups) or ANOVA (3 groups) at both baseline and 12 mo. ANCOVA was used to test the difference in BMI, waist circumference, and percentage body fat between the groups, adjusted for education, because this correlated positively with burnout and negatively with BMI, waist circumference, and percentage body fat at baseline (see Results). The Pearson chisquare test was used to study differences between the 2 burnout groups' weight classes at baseline. If the 3 ANOVA groups differed significantly, we tested paired comparisons between the groups by using the Bonferroni multiple comparisons test. We calculated the change from baseline to 12 mo. If the groups did not differ significantly at baseline, we tested the differences in changes between the groups by using the independent-samples t test. We tested the significance of changes in variables from baseline to 12 mo within each group by using the paired-samples t test. If the groups differed significantly at baseline, we used ANCOVA to test the difference both between the groups and within the groups, adjusted for baseline values. Weight-change groups were created based on the following criteria: weight lost 1 kg, weight maintained 61 kg, and weight gained 1 kg.
RESULTS
The subjects were women with a mean age of 44.8 y and a mean BMI of 27.8. A total of 33.5% were of normal weight (BMI ,25.0; Table 1 ), 33.5% were overweight (BMI = 25.0-29.9), and 33.0% were obese (BMI .30.0). A total of 22.2% of the women had at least mild burnout. Most of the study subjects had at least a vocational education (Table 1 ). Of those with burnout, 62.7% had at least an academic degree. Education correlated positively with burnout (r = 0.203, P = 0.01) and negatively with BMI (r = 20.176, P = 0.01), waist circumference (r = 20.165, P = 0.05), and percentage body fat (r = 20.189, P = 0.01) at baseline.
Change over 12 mo
For all participants combined, no significant changes in weight were found, but mean waist circumference (average: 20.7 cm; P = 0.03; Table 1 ) and mean percentage body fat (average: 20.7; P , 0.001) decreased significantly over 12 mo. For all the women (n = 230), UE (P = 0.001) and EE (P = 0.007) decreased and CR increased significantly (P = 0.003) over 12 mo ( Table 2) .
Body weight, eating behavior, and occupational burnout at baseline Mean weight or other anthropometric measures did not differ significantly between those with and without burnout ( Table 1) . Adjustment for education did not change the results (data not shown). However, a significant association was found between weight classes and burnout. Almost one-half of those experiencing burnout were of normal weight and one-third were obese, whereas one-third of those without burnout were of normal weight and one-third were obese.
BMI correlated significantly positively with EE (r = 0.407, P , 0.001) and UE (r = 0.250, P , 0.001) at baseline. A significant difference was found between weight classes in EE (P , 0.001) and in UE (P = 0.001) at baseline ( Table 3) . EE differed significantly between normal weight and overweight (P = 0.004), normal weight and obese (P , 0.001), and overweight and obese (P = 0.02). UE differed significantly between normal weight and overweight (P = 0.02) and normal weight and obese (P = 0.002).
At baseline, eating behavior differed significantly between those with and without burnout ( Table 2. ). EE and UE were significantly higher among women with burnout (P = 0.002 and P = 0.001, respectively). At baseline, no significant difference in CR was found between those with or without burnout. Baseline percentiles of burnout scores also correlated significantly positively with EE (r = 0.316, P = 0.01) and UE (r = 0.312, P = 0.01).
Association between changes in eating behavior and weight change during a 12-mo follow-up
The study subjects were divided into 3 groups according to their 12-mo weight change (weight losers, weight maintainers, and weight gainers). We also studied the differences between the change in eating behavior of the 3 weight-change groups ( Table  4) . Eating behavior at baseline was not significantly different between groups. A significant difference was found between the changes in EE (P = 0.03) in the 3 groups by ANOVA. However, the Bonferroni multiple comparisons test showed no significant difference in the change in EE between groups.
Changes in body weight and eating behavior as a result of occupational burnout over 12 mo
When we studied the differences in 12-mo changes in anthropometric measurements and in eating behavior between burnout groups, we found a significant difference between the adjusted change in UE in those with and without burnout at baseline (P = 0.05). No significant differences were found between the changes in anthropometric measurements (adjusted for education did not change the results; data not shown), EE, and CR in the burnout groups at baseline. When we studied the significance of adjusted change in UE over time within burnout groups, we found that UE decreased significantly among those without burnout (P , 0.001).
When we studied the differences between the changes in anthropometric measurements and eating behavior of those whose burnout scores decreased (n = 106) and those whose burnout scores remained the same or increased (n = 124) during the 12-mo follow-up, we found no significant differences between the changes in eating behavior, weight, BMI, and waist circumference of the groups ( Table 5) . Adjustment for education did not change the results (data not shown).
DISCUSSION
This study is unique because it is the first to show that occupational burnout seems to affect eating behavior. Women with occupational burnout had significantly higher scores in EE and 1 No burnout group included subjects whose percentile of Bergen Burnout Indicator 15 score was 25-70 at baseline, and the mild to serious burnout group included those whose percentile was 75-97.5 at baseline. 2 Reflects the difference between the anthropometric measurements and between the changes in anthropometric measurements of those with and without burnout by using the independent-samples t test.
3 Mean; 95% CI in parentheses (all such values). 4, 6 Significantly different from baseline within group (paired-samples t test): 4 P = 0.03, 6 P , 0.001. 5 Data are missing for 3 subjects. 7 Reflects the difference between the weight classes and educational groups of the 2 burnout groups at baseline by using Pearson's chi-square test.
UE than did those without burnout at both baseline and 12 mo. No statistically significant differences in the changes in EE and CR were found between those with and without burnout, but there was a significant difference between the changes in UE after adjustment for the baseline value of UE. UE decreased significantly among those without burnout. These results suggest that subjects experiencing burnout may use EE as a passive way of coping and also may be more vulnerable to UE. Nevertheless, almost one-half of those with burnout were of normal weight, whereas less than one-third of those without burnout were of normal weight. Weight did not change significantly in either of the groups over 12 mo. Among overweight and obese subjects, failure to make changes due to burnout and reduced resources may impair self-esteem and self-efficacy, which are important for achieving success in weight maintenance (45, 46) . Other maladaptive coping mechanisms, such as drinking alcohol and smoking, have also been associated with burnout (47) (48) (49) .
Therefore, recognizing and treating burnout is important when treating obesity. For example, CR is needed for weight loss, and a higher CR is associated with smaller energy intakes (34, 50) . Studies on CR have shown that people with high CR may eat more and have more UE and a higher energy intake when they are 2 This group included subjects whose percentile of Bergen Burnout Indicator 15 score was 25-70 at baseline, and the mild to serious burnout group included those whose percentile was 75-97.5 at baseline. 3 Reflects the difference between the eating behavior and between the changes in eating behavior of those with and without burnout by using 2 independent samples of the t test. 4 Mean; 95% CI in parentheses (all such values). 5, 7, 10 Significantly different from baseline within group (paired-samples t test): 5 P = 0.007, 7 P = 0.001, 10 P = 0.003. 6 Reflects the difference between change in EE of those with and without burnout at baseline by ANOVA, adjusted for EE at baseline. 8 Significance of change in UE from baseline to 12 mo when adjusted for baseline UE among those without burnout, P , 0.001. 9 Reflects the difference between change in UE of those with and without burnout at baseline by ANOVA, adjusted for UE at baseline. 3 Statistically significant difference between normal weight and overweight (P = 0.004), between normal weight and obese (P , 0.001), and between overweight and obese (P = 0.02) by using the Bonferroni multiple comparisons test. 4 Mean; 95% CI in parentheses (all such values). 5 Statistically significant difference between normal weight and overweight (P = 0.02) and between normal weight and obese (P = 0.002) by using the Bonferroni multiple comparison test.
under stress or ego-threat (26, 36, 51, 52) . This may be due to distraction and loss of self-awareness, because their cognitive capacity is used elsewhere (53) . EE and UE may be more valuable indicators of eating more during stressful periods or burnout than restrained eating, because a tendency toward UE and EE may affect how CR eaters react under stress (35, 54, 55) . This study showed that UE and EE were significantly higher among those with burnout. Evaluating and recognizing eating behaviors may help people understand why they gain weight or why losing weight is difficult. It may also help to treat obesity.
No significant difference in the change in EE between those with and without burnout at baseline was found. Thus, becoming conscious of one's own eating behavior may have also helped those with burnout at baseline. Subjects with burnout had significantly higher EE at baseline and thus a greater need for change than did those without burnout. Instead, there was a small but significant difference in the change in UE between the burnout groups, and future studies should explore whether burnout affects the ability to decrease UE.
This study showed a significant positive correlation between BMI and EE and UE, which is in line with earlier studies (29) (30) (31) (32) . EE and UE were also significantly higher among overweight and obese subjects than among those of normal weight. CR did not correlate significantly with weight, which may be explained by Provencher et al's study (31) , in which rigid restraint had a positive correlation and flexible restraint a negative correlation with weight. Our questionnaire did not separate these 2 types of restraint eating. Earlier studies have suggested that those whose EE and UE decreases, and whose CR increases, have better results in weightloss programs (34) . This study found significant differences only between the change in EE of those who gained, maintained, and lost weight and no differences after the Bonferroni corrections.
Our study showed no significant weight differences between those with and without occupational burnout. Moreover, almost one-half of those with burnout were of normal weight. The weight of the subjects did not change significantly, regardless of whether or not they suffered from burnout. These data were from a multiform lifestyle intervention that attempted to affect several different health behaviors, depending on a person's own needs and goals. The intervention did not include any specific counseling on eating behavior or job-related problems, and this may have made the changes in the levels of eating behavior and burnout measures modest. One-third of all subjects had normal body weight and thus did not aim to lose weight. This may have affected the results related to weight loss and also diminished changes in eating behavior. Earlier studies on stress and eating suggest that some people lose and others gain weight under stress and some eat more and others eat less under acute stress (17, 56, 57) . This reflects individual differences, which should be taken into account. Moreover, some other earlier studies have found no associations between burnout and weight (58, 59) . It is even possible that severe burnout may lead to decreases in weight (9, 60) . Education may be one mediating factor between burnout and weight, even though adjustment for it did not change the results of this study. Furthermore, changes in weight before the intervention may have affected the results during the study. Weight history was not investigated, and if a person had gained weight before the intervention, it is possible that the intervention and becoming conscious of one's own behavior stopped the weight gain, which would in itself be a good result.
In this study, subjects had a large range of burnout and weight scores (normal to high), and this may have diluted relations that might be found with higher scores for each variable. Furthermore, differences between those with and without occupational burnout may have weakened because subjects had to have a work ability score of between 7 and 9 (on a scale of 0 to 10) to be eligible for the intervention, because they were seen as having resources for health behavior changes. Ten was one's lifetime best work ability score. Thus, it can be assumed that even those experiencing burnout still felt able to work well. It is also possible that some of those with serious burnout did not recognize their symptoms or had become accustomed to them. It is, however, important to prevent the development of burnout and lifestyle diseases as early as possible, while a person still has the resources for change.
Implications for practice and research
To ascertain whether higher burnout levels affect weight and if they are an obstacle to positive changes in eating behavior and weight maintenance, associations between occupational burnout, eating behavior, and weight should be studied further in larger cohorts.
The key message to health care is that to assess and plan the most effective treatment of obesity, it is important to evaluate the level of burnout and other psychosocial resources. If a patient has reduced resources for making changes because of burnout, it must be dealt with first; only afterward should the aim be the normalization of eating behavior. Targeting treatment toward overweight could also help prevent the development of obesity. Dietitians should assess customers' resources and guide them to set realistic goals. However, determining a person's eating behavior may help them become conscious of their own behavior and to understand the reasons for weight gain, thus helping them become able to deal with difficulties in eating. This might be done through conversation and completing a questionnaire related to eating behavior. It might also be adequate to learn some methods for coping with negative feelings, thus decreasing EE itself. In addition, avoiding excessively long breaks between meals and eating food high in fiber may help to alleviate UE among those experiencing burnout. In summary, the evaluation of resources for lifestyle change by assessing both burnout and eating behavior may be useful for targeting and planning effective treatment of overweight and obesity. Reflects the difference between anthropometric measurements and eating behavior and between the changes in anthropometric measurements and eating behavior of 2 burnout groups by using the independent-samples t test.
3 Mean; 95% CI in parentheses (all such values). 4 Reflects the difference in changes in anthropometric measurements and eating behavior by using ANOVA, adjusted with UE at baseline.
